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IIpeqctTaBsieHbl Pe3yJIbTAaTHI TeXHHYeCKON 
Q9KCHEPTH3bI IKCI[TCHTPHKOBOTO Balla I[eKOBOU 
CMHI-111. 

TeEXHHYeCKOU 
pa3pylleHua 


CILYKAMTCrO IA lIpeoOpa30BaHus BpallaTesIBHOTO 


TpoOusIKu 


mpormeyypa 
yCTaHOBJICHHA 


ABTOpaMu ——olmicaHa 
IKCIePTH3bI 
TIpH4vH BaJla, 
JIBYMXKCHHA B BO3BPaTHO-IIOCTyMaTesbHOe U JIA 
Tlepeqaunw ycuuIMA wepe3 pacilOpHble IWJIMTbI Ha 
TOJBUXKHY!IO IeKy, KOTOpad ABJIAeTCA PaOOuHM 
opraHomM jpooOnmmku. I[Ipupogatca anamu3 
MCXOJIHBIX MaTepuvasIOB UM 3aKJIFOUeHHe O NpH4nNHe 
pa3pylleHHA 9KCIITCHTPHKOBOrO Balla MIeKOBOM 


mpoOusku CMJI-111. 


KsmoueBbie CJI0OBa: TexXHM4ecKad 9KCIepTu3a, 
OKCIICHTPHKOBBIN Ball, WeKOBad J poOusKa CM/JI- 


111, mpu4una pa3pyllieHua, XapakTep 
pa3pylleHua 

BspejeHne. OcCHOBHBIM MCTOJOM BBIABJICHUA 
TIpv4vH pa3pylleHua 3JIEMeCHTOB 
IIPOU3BOJICTBCHHBIX OObBEKTOB ABJIACTCA 


TexHuyeckad 9KcIeptu3a [1-2]. B Hactrosmjen 


paOoTe OOBeCKTOM OKCIICPTH3bI ABJIACTCA 
O9KCIICHTPHKOBBIN Ball WIeKOBOH poouuKU CM/JI- 
Ill. Ban 


BpallaTCJIBHOLrO 


CIYKUT IA  WpeodOpa3soBaHnA 


JBYXKeHHA B  BO3BPaTHO- 
MOCTyMaTeIbHoe WU AIA Mepeqauw ycusIMAa yepes 
TIOBUKHYHO IINeKy, 


KOTOpad ABJIAeCTCA PaOOUMM OPraHOM JIPOOMJIKU. 


pacnopHbre TJIMTbI Ha 


OKCICHTPHKOBbIM Ball, BbIMOJHAKOUIMM poOllb 
KpvHBollMna, ycTaHaBsIMBaeTCA B CTaHHHy Ha 


IBYXpauqHble pounkononmMmANKH [3]. Ha 
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The article provides the results of technical 
expertise of the eccentric shaft of jaw crusher 
SMD-111. The authors describe the technical 
expertise procedure to establish the cause of 
fracture of the shaft which is used to convert 
rotary motion into reciprocating one and to 
transmit force through the toggle plate to the 
movable cheek, which is a working body of the 
crusher. The analysis of source materials and 
the report on the fraction cause of eccentric 


shaft of jaw crusher SMD-111 are provided. 


Keywords: technical expertise, eccentric shaft 
of jaw crusher SMD-111, 
fracture pattern 


fracture cause, 


Introduction. The main method of 
identifying fracture causes of the elements of 
production facilities is technical expertise [1-2]. 
In this paper the object of examination is an 
eccentric shaft of jaw crusher SMD-1I11. The 
shaft is used to convert rotary motion into 
reciprocating one and to transfer force through 
the toggle plate to the movable cheek, which is 
a working body of the crusher. Eccentric shaft, 
acting as a crank, is mounted on the base frame 
on double row roller bearings [3]. The crank is 
installed on the eccentric shaft journals using 
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9IKCI[CHTPUKOBBIe IeuKU Basa, yepes 
aHaJIOrMYHble TOJMIMMHAKH, yCTaHaBJIMBaeTCcA 
maTyH. Ban mpuHBoquTct B  J7BMKeHHEe 


9IICKTPOJBUraTesIeM 4epe3 PeEMeHHYIO Tlepeayy. 
OoOmmi Bua wWekKoBoK gApoodumku CM/JI-111 
lmpeycTaBseH Ha puc. |. 
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the same bearings. The shaft is driven by an 
electric motor through a belt drive. General 
view of the jaw crusher SMD-111 is shown in 
Fig. 1. 
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Puc. 1. OOmmMi BU WeKOBOH ApoOunku CM/JI-111 nmocne apapuu 


Fig. 1. General view of the jaw crusher SMD-I1I1 after the breakdown 


Kparkas TexHuuecKad XapakTepucTuka 
OOBeKTa TeEXHH4eCCKON SKCIepTH3bI MpHBeeHa B 


Taomute 1. 


Brief technical characteristics of the object of 
technical expertise are shown in table 1. 


Taosmira | 
Table 1 


TexHwuyeckasd XapakTepucTHKa OOBeEKTA TEXHHYECKON IKCIEPTH3BI 


Technical characteristics of the object of technical expertise 


Ne a TexHwueckni Mapametp / 
HaumMenospanne xapaktepuctuKkn / Characteristic name 
n/T Technical parameter 
\ Jlata BBOTa TpOOWIKH B DKCIUIyaTalMto, roy / 5008 
Date of enter of the crusher into operation, year 
J|nmHa Basia, MM / Shaft length, mm 3699 


MakcuMalIbHbiit MaMetTp Basia, MM / 40 
Maximum shaft diameter, mm 


J\uameTp Basla B MeCTe pa3pylleHHa, MM / 
Diameter of the shaft at the fracture, mm 
Cramb 40X TOCT 4543-71 
M haf ial 
KommMuecTBo OOOpoTOB Balla, Sone / 5004-10 
Number of shaft revolutions, rev/min 
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Mouinoctb 2BuraTea He Oomee, KBT / 
Motor power, KW 


KosmmuecTBo 4acoB paOoTEI JPOOUJIKH B CYTKH, 4ac / 
Number of hours of operation of the crusher in a day, 


KosmuectTBo Hel paOoTsl JPOOUIIKH B MeCcAIL, JH. / 
Number of days of operation of the crusher in a month, 


KosmuecTBo MecaleB pavorhl ApOOMIKH B Troy, Mec. / 


10. | Number of months of operation of the crusher in year, 
months 


Bpema 9KcIluryaTaiMu Basa, Jer / 
Shaft operation time, years 
Bpema 3KcIilyaTaluu Basia, aac / 
: 16*25*10*8=32000 
Shaft operation time, hours 


CpeIHuH pecypc Basia JO TMepBoro KalluTasIbHOTO 
13. | pemonta, uac / Average life of the shaft to the first 15000 
capital repair, hours 


Ilepuoy 0 WepBoro KaluTasIbHOrTO peMOHTa / 

, . . 30000 
Period before the first capital repair 
Cpok cily2KObI TpoOMJIKH, IteT / 10 
Service life of the crusher 




















AHaJIM3 IpeqCTaBJICHHbIx MaTepHaJIoB. 


AHasIM3 9KCIIIyaTalMOHHOM JOKYMeHTAallMu 


WOKa3all, YTO BaJl Ob yCTaHOBJICH B CTaHHHy 
WekKOBOH ApoOwmkKH mocwe KanuTaibHoro 
PeMOHTa HU TylleH B paOoTy B OOKATOUHOM, a 
3aTeM HM B padoyuem pexume [4]. Llexopasa 


WpoOuska Wpopadotala B padOouem pexuMe 33 


mua. B nepHox o0OKaTKH HU BO BpeMa 
OKCIITyaTauMu JO MOMEeHTAa aBapu 3aMe4daHHH He 
MOcTyMaso. 

Ilo aHHbIM >KypHasa  KOHTpoOIs, 


NIpOv30lIII0 pa3spylieHwe Balla HO I,IMMeBOn 
BTYJIKe B 30H€ YCTaHOBKH IIPMBOJHOrO IIKMBA: 
«OOpe3ao Ball WO BTYyIKe  (IIJIMIIeBON). 
JIpoOuska B MOMeHT aBapHuw HaxoyMslach B 
paOoTocnocoOHOM coOcTOsHHH 6e3 Harpy3Ku. 
[kus c OcTaTKaMu Balla OTKMHYJIO B CTOPOHYy 
JIK-11». 


Motrorpaduu aBapuu U MeCTO pa3pyllieHuA Balla 


MtTaTela | HaTsxKHOrO OapadaHa 


IIpeJICTaBJIeHbI Ha puc. 2, 3. 


S-jyourna 


The analysis of the presented material. The 
analysis of operational documentation showed 
that the shaft was installed in the base frame of 
jaw crusher after complete repairs and put into 
operation in running-in and then in production 
mode [4]. Jaw crusher has been in production 
mode for 33 days. In running-in period and 
during the operation until the time of the accident 
no comments were received. 

According to the control record, there was 
the destruction of the shaft splined bush in the 
mounting area of the drive pulley: "The shaft was 
cut on the bushing (pulley). The crusher at the 
time of the accident was in working condition 
without load. The pulley with the remaining parts 
of the shaft was pulled back to the side of the 
feeder tension reel LK-11". The pictures of the 
accident and the fraction place of the shaft are 
shown in Fig. 2, 3. 


ru — 





Puc. 2. OOMM BU pa3spylIeHHA 9KCLCHTPHKOBOLO Basia 


Fig. 2. General view of the eccentric shaft fracture 





Puc. 3. Buy mikusa mocie apapuu 


Fig. 3. View of the pulley after the accident 


XapaktTep pa3pyllieHuA Balla yCTaHaBJIMBAaICA Fracture pattern of the shaft was established 
Ha OCHOBe (OTOMaTepHaoB. DoTorpadun mMecta on photographs. The photographs of the fracture 
pa3spyllleHuaA Balla, yCTaHOBJIEHHOrO B KOprllyce of the shaft mounted on the crusher shell are 


poOusIKH, IpezCcTaBeHbI Ha puc. 4, 5. shown in Fig. 4, 5. 











Puc. 4. [lopepxnoctTb pa3pyllieHua Ce4deHHA 9KCIICHTPHKOBOTO Basia 
CO cyleqaMu CBapKH 110 WepHMetTpy 


Fig. 4. The fracture surface of the eccentric shaft cross area 
with traces of welding around the perimeter 





Puc. 5. [lopepxHoctTsb pa3pyllieHua Ce4YeHHA SKCI[CHTPHKOBOLO Balla 
C 30HOM YCTaJIOCTHOrO pa3pyleHHA UW OIOMa 


Fig. 5. The fracture surface of the eccentric shaft cross area 
with fatigue fracture area 
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ITAalibl u MeTOMKa ipoBelqeHusn 
TexXHHYecKOH 9KcHepTH3bI. Ilpu u3ysennu 
(pPOTOMaTepHasIOB ObWIO YCTaHOBJICHO, 4TO 


pa3pylleHue NpOH30IIO MO rasiTeimM Mepexoya c 
MaMetTpa 260 MM Ha JMametTp 280 MM B ceyeHHH, 
TepleHIMKYJIAPHOM OcH Basia (puc. 6) [2]. 


The stages and technique of technical 
expertise. When studying the photographs it was 
established that the destruction occurred at the 
fillet transition from the diameter of 260 mm to 
section 


the diameter of 280 mm in a 


perpendicular to the axis of the shaft (Fig. 6) [2]. 





Puc. 6. DcKW3 SKCIICHTPUKOBOLO Basia WIeKOBOH ApoOusKu CM/JI-111 


Fig. 6. Design of the eccentric shaft jaw crusher SMD-111 


Ha MoBepxHOCTH pa3pylieHHa Ce4ueHHA Basia 
MOXKHO BbIJCJIUTb TOU XapakTepHble OOAacTU: 

e oodsactb A — cileybl cBapKu (HaliaBKi) 
10 WepUMeTpy Basa TOMMMHOU OKOO 10-12 MM; 


e ooOnactb b — 30Ha ycTamOCcTHOrO 
pa3pylmleHua TWIOWAbIO OKOJIO 70% 
lomepeuHoro ceyeHua Bayla (riaykas, 
OKHCJICHHad, C XapaKTepHbIMH JIMHHAMU 


YCTaJIOCTH, BOJIHOOOpa3HO pacxOJAIIMMUCA OT 
ouara pa3pylleHus); 

e oOsacTb B — 30Ha OcTaTOUHOrO pa3pylleHHA 
(0IOMa) CeYeHHA Balla WIOWAatbio OKONO 30% 
omepeyHoro ceyeHHaA Basia (CBeTIOrO IBeTa Cc 
KPYHHO3epHHCTOH CTpyKTypov, He OKMCIeHHad, 
WMeeT pajMaIbHblIe pyOllbl, XapakTepHble JIA 
ObICTpOro pa3spylieHHA Metasuia) [5]. 

YcTaHOBJIeHO, 4TO TPOW3BOJIMJICA PCMOHT Basia 
IyreM HaluiaBKH WIeHKH Bala CBapKOH C 
TOCIeyIOWleH MexaHW4ecKOu OOpaooTKON B WepHvoy 
mo 2014 roa, 4ro TosTBep»xKaercA HaM4WeM 
CIeOB OKHCIIeCHUA Ha HalWiaBIeHHOM MOBepXHOCTH. 
DaktT PeMOHTa IKCIICHTPHKOBOTO Bala 
HOTBep»xKaetca (hOTOMaTepvanaMu MW WOKa3aHuaAMu 
OOcITyKUBAFOINero §=—- We pCOHavia. Ha cpe3e 
TIOBEpXHOCTH pa3pylIeHHA TO KOHTypy UMerOTCA 
Cleqbl HalMllaBIeHHOrO 3BICKTPOAYrOBOH CBapKON 


Metasia (puc. 5). Ha nopepxHoctu o0padoTaHHOH 
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Three characteristic areas can be found on the 
surface of the shaft fracture: 

e area A — traces of welding (surfacing) 
around the perimeter of the shaft with the 
thickness of about 10-12 mm; 

e area B — area of the fatigue fracture of 
about 70% of the area of cross section of the shaft 
(smooth, oxidized, with the lines of fatigue, 
coming in a wavelike manner from the hearth of 
destruction); 

e area C - area of the residual destruction 
in the shaft of about 30% of the area of cross 
section of the shaft (light color with a coarse 
not oxidized, has radial 


Structure, Scars, 


characteristic to rapid destruction of the metal) 
[5]. 

It was established that the shaft repairing 
was conducted by the shaft neck welding with 
subsequent mechanical treatment up to 2014, 
as evidenced by the presence of traces of 
oxidation on the weld surface. The fact of the 
repair of the eccentric shaft 1s confirmed by 
photographs and the testimony of staff. On the 
cut surface of the fracture there are traces of 
the weld arc welding of metal along the 
contour, (Fig. 5). On the surface of the shaft 
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IWeWKH Bala BUHbI TMOBCPXHOCTHbIe [Opbl OT 
WIEKTPOAYrOBOH CBapKU (puc. 7). 


neck surface pores from arc welding are 
visible (Fig. 7). 





Puc. 7. [lopepxHOcTHble NOpsI OT 3IEKTPOAYrOBOU CBapKUu 


Ha MOBepXHOCTH OOpadoTaHHON WieHKU Basia 


Fig. 7. Surface pores from arc welding on the surface of the shaft neck 


PeMOHT 3aKJIKOUaJICA B HalllaBKe MeTaia Ha 
IeHKy Bala C IOMOLMIbEO DJIEKTPOAYrOBOH CBapKH C 


MOcuIeyroulev 
CBapHoro Ba, 4TO 


MexaHiyeckon oOpadoTKoi 


coenao HeBHTMMOn 
yCTasIOCTHY?!0 TpellMHy B ero «Tese>». 

TexHWuecKOl 3KCIepTv3e TakoxKe MOBeprayIMcb 
NOJUIMMHUKU, KOTOpble ObLIM YCTAHOBJICHBI Ha Ball 
BO BpemMa pemoHTa. M3 Hux TPH POIMKOBBIX 
NOWWMMHUKAa — HOBbIC, e:eKTbI OTCYTCTBYIOT. 
OJMH POJIMKOBIN MOUMIMMHUK UMeeT edeKTbI B 
Bue BbIKpalliMBaHuaA IOBepXHOCTH kayeHHA 
BHYTpeHHUX OOOMM U pomMKoB (puc. 8). Ipwannor 
BOSHHKHOBeCHHA = TaKOTO 


nemekTa sABMIIACb 


TOBbIMIeHHad (BbINIe MpOeCKTHBIX 3Ha4eHHi) 


Harpy3Ka Ha ogqumMmHuK. Ha 9%9TOM xe 


HOAMWIMITHUKe UMCCTCA ned CKT B BUAC 


packalIbiIBaHua OOKOBOM WOBepxHocTH peOpa 


BHYTpeHHeit OOoMBI (puc. 9). [IpuunHoi yedexta 


(yqap 
Tipowecce 


SABJIACTCA MeX@aHW4eCKOe BO3eCMCTBHE 


HelocpeyICTBeHHO HO KOJIbILY) B 


JI@MOHTaxKa NOAWMNHNKa [6]. 
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The repair included metal welding on the shaft 
neck with the help of arc welding with subsequent 
mechanical treatment of the weld that the fatigue 
crack in it was made invisible. 

Technical expertise was also conducted on the 
bearings that were installed on the shaft during 
repairs. Three of roller bearings are new with no 
defects. One roller bearing has defects in the form 
of pitting of the bearing race of the inner race and 
rollers (Fig. 8). The cause of such a defect was the 
raised (higher than the design values) load on the 
bearing. At the same bearing there is a defect in 
the form of cracking of the side surface of the 
inner cage edge (Fig. 9). The cause of this defect is 
the mechanical impact (impact directly on the ring) 


in the process of dismantling of the bearing [6]. 














Puc. 8. JledexkTI B BUe BEIKPallIMBaHuA MOBeEpXHOCTH KayYeHHA BHYTPeCHHHX OOOMM HU POJIMKOB 


Fig. &. Defects in the form of pitting of the bearing race the inner race and rollers 





Puc. 9. JledekT B Bue packasIbIBAHHA OOKOBOM MOBeEpXHOCTH peOpa BHYTpeHHel OOOMMBI 


Fig. 9. The cracking of the side surface of the inner cage edge 


Ilo BHelIHeMy BUY WeKOBOH ZpooOunKu CM/JI- According to the appearance of jaw crusher 
111, mpeqcTaBieHHOH [Ia OCMOTpa 9KCTIepTaM, SMD-111, presented for inspection to the experts, 
TCXHHYCCKO COCTOAHHE ObIIO OL[CHEHO Kak the technical condition was assessed as "healthy" 
«padoTocnocoGHoe»’ H «HeHcHpaBHoe» [7]. Ho and "faulty" [7]. According to the appearance the 


BHCIUHCMY BHAY CHCTCMa TpeTOxpaHCHvA OT 


PaOotocnocobHoe cocTosHHe (paboTociocobHocTb) — cocTosHve OOBeKTAa IIpH KOTOPOM 3Ha4deHHA BCeX MapaMeTPOB, XapaKTepH3YIOMWIMX CIOCOOHOCTB 
BBINOTHATh 3aaHHble (yHKIMH, COOTBETCTBYIOT TpeOoBaHHAM HOPMAaTMBHO-TeXHHYecKOM WM (HIM) KOHCTPyKTOpCcKOH (MpoeKTHOM) OKyMeHTAaIIMH. 
Hepadorocnoco6Hoe cocTosHuve (HepaboTocnocobHocTb) — cocTOsHHe OObeKTA, IPH KOTOPOM 3HadeHHe XOTA ObI OAHOO MapaMetpa, xapakTepH3yrollero 
CHOCOOHOCTb BBITOJHATh 3aaHHble (YyHKIIMH, COOTBeETCTBYIOT TPeOOBAaHHAM HOPMATMBHO-TexHu4ecKOH WM (HIM) KOHCTPyKTOpCKON (MpoeKTHO!) 
WOKYMeHTAallMu 
° UcttpaBHoe coctosHuve (UcipaBHocTb) — cOocTosHHe OObeKTa, IPH KOTOPOM OH COOTBETCTByeT BCEM TpeOOBaHHAM HOPMATHBHO-TeXHHYeCKON UH (HII) 
KOHCTPYKTOPCKOH (MpoOeKTHOM) JOKyYMeHTalMn. 


HenucnpapHoe cocTtosHuve (HevcnpaBHOcTb) — cCocTOsHHe OObeKTAa, IPH KOTOPOM OH He COOTBeTCTByeT XOTA ObI OHOMY H3 TpeOoBaHHi HOPMaTHBHO- 
TEXHHYeCKOH UH (HIM) KOHCTpyKTOpCKOH (MpoeKTHOM) JOKYMeHTAaLlMH. 
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lleperpy3KH pH nonayqahuu HespoOusbHOrO 
Tella HaXOJMTCaA B «HeEHCIpaBHOM)> COCTOAHUHM 
(oOopBaH OOJIT, 


mpyxuHa) [4]. 


OMH OTCYTCTBYyeT 


Ooumu = BU 


OTHa 


CUCTCMBI 


lpeycTapseH Ha puc. 10. 
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load safety system is "faulty" if an object which is 
impossible to crash gets into it (one bolt is 
broken, one spring is missing) [4]. General view 


of the system is shown in Fig. 10 





Puc. 10. Cuctema npegqoxpaHeHna OT Teperpy3KH B “HeEMCIIpaBHOM>» COCTOAHHU 


(OOOpBaH OHH OOJIT, OTCYTCTBYeT OHA Npy2KuHa) 


Fig. 10. Load safety system in "faulty" condition 
(one bolt is broken, one spring is missing) 


CMJI-111 6s 
YCTAHOBJIeCH IICKTPOABUTaTesIb MOWHOCTHIO 160 
750. CorsacHo 
TeXHHYeCKUM XapakKTepHCTHuKaM 


Ha mekospoi po0Onmke 


KBT, 4HcHO OOO0poTOB — 
TlaCIlOpTHBIM 
MOIMHOCTh JIBHTaTesIf OCHOBHOrO I[IpHBosa 
WouKHa coctaBiaTb 90 KBr. JlokyMeHTauMa, 
NOATBepKTaroMlad WpoBeyeHve PeKOHCTPyKUMU 
WekoBow WpoOunku CM/JI-111 tyrem 3ameusi 
WBurateA OOUbIUIeH MON[HOCTH, OTCYTCTBYEeT. 
Ilepeqaua KpyTalljero MOMeHTAa OT JBHTaTeslaA K 
9KCIICHTPHKOBOMYy BaJly UleKOBOH pooOusKU 
CMJI-111 
KJIMHOPeMeHHON Hepeya4v BMeCTO BOCEMH. 


3akroueHne. Ha ocHoBaHHu  aHasin3a 
IIPe€ACTaBJICHHBIX JIOKYMeCHTOB, IpoOBeJJeHHOTO 
OCMOTpa HM HUCCICJOBAaHHA DIKCIeEPTOB CJIe/IaHbl 
cileyrolme BbIBOBI [4]: 

1. B nepwoq oOKaTKH UM DSKCIIyaTauMu B 
TeyeHHve 33 “Hew UWMeNO MeCTO Tonaqannue 


OCYIIeCCTBIAeCTCA JBYMA PpeMHAMU 


Jaw crusher SMD-111 has the motor of 
power 160 kW, rpm — 750 installed in it. 
According to passport specification the engine 
power of a main drive shall be 90 kW. 
Documentation of the reconstruction of the jaw 
crusher SMD-111 by replacing the engine to a 
more powerful one is missing. Torque 
transmission from motor to eccentric shaft of 
jaw crusher SMD-111 was conducted by two 
V-belts instead of eight. 

Conclusion. According to the analysis of the 
submitted documents, examination and experts 
research the following conclusions were made 
[4]: 


1. In running-in period and operation for 33 


1 
Healthy state (health) — the state of the object in which the values of all the parameters characterizing the ability to perform specified functions, meet the 


requirements of normative-technical and (or) design (project) documentation. Inoperable (broken) — the state of the object, wherein the at least one value of 
the parameter characterizing the ability to perform specified functions, meet the requirements of normative-technical and (or) design (project) documentation 


2 
Good condition (serviceability) — the state of the object at which it meets all the requirements of normative-technical and (or) design (project) 


documentation. 


Faulty condition (fault) — the state of the object at which it does not meet at least one of the requirements of normative-technical and (or) design (project) 


documentation. 








HeqpoOuMoro MaTepHasia B IWIeCKOBYIO JpoOMIKy 


CMJI-111, uro tmpuBero kK BO3HHKHOBeCHHIO 
Harpy30K, 3HadUTeJIbHO IIPCBBIMMAFOMIHX 
HOPMaTHUBHBIe. 

2. Ilpou3sBoquica KalluTasibHbId PpeMOHT 


QIKCIICHTPHKOBOTO Basia MyTeM HallaBKH WenKH 
Bajla 3IEKTPOAYrOBOH CBapKON C MOceXyrollen 
MexaHHyecKOH oOOpadoTKOH. PemMoHT cyelal 
HeEBUAMMOM BHYTPeCHHIOHKO YaCTb yCTasIOCTHOM 
TpellMHbI B <«TesIe>> IKCIECHTPUKOBOrO Balla. 
KOHTpoOJIb Basia Hepa3pyllarlolwMMu MeTOaMH He 
IIPOBOAWJICA. 

3. Ha OHOM )pOJIMKOBOM  TIOJMIMMHUKe 
WMeIMCh = jleeKTbI B BHC BbIKpallluBaHHA 
TOBepXHOCTH KavyeHHA BHYTPeHHHX OOOMM HU 
ponmukos. IIpwunHo BO3HHKHOBeHHA edeKkta 


ABMIaCh =«©TIOBBIMIeCHHad = (BITE 3) APOC KTHBIX 
3HayeHHH) Harpy3Ka Ha MTOMIMMHHK 43-34 
yCTaHOBKH IBMTaTesId MOI[HOCTbIO _ BBIILIe 


IaCHOPTHBIX XapaKTepHCTHK HM HeUCIpaBHOCTU 
MYQTHBI IpeyeIbBHOrO MOMEHTA. 


4. Jeext packaJIbIBaHHud OOKOBO 
IOBepXHOCTH peOpa BHYTpeHHeH  OOOMMBI 
NOWHNHnKAa oOpa30BalIcAa BCJICICTBHe 
MexaHH4ecKoro BO3CHCTBHA (yap 
HeIOCpeJICTBeHHO 0 KOJIbILY). 

5. TexHuyeckoe  cocTosHHve IUIeCKOBOY 
mpoOumku CMYJI-l11 Obm0 omeHeHO kak 


«padoTOCHOCcOoOHoe» HW «K«HeEHCHpaBHoe» [7]. 

6. OQeKTpOBUTaTesb, YCTAaHOBJICHHBIN Ha 
WeKOBOH Apodumke CMJI-111 (wompocts 160 
KBT, 4uCcIO Obo0poToB — 750), WpeBbicu ee 
IaCHOpTHble XapaKTepHCTHKH, 4TO TIpHBesIO K 
BO3HUKHOBCHHIO Harpy30Kk, 3HaYMTeJIbHO 
IIPeBbIMMArOMNIMX HOPMATHBHBEIe. 

Ha OCHOBaHHH BBbINOJIHCHHOMW TeXHHYeCKON 
OIKCIePTH3bI COCTABJICHO 3aKIIOUeHHe O NpH4nHe 
pa3pyMIeHHA 9SKCICHTPHKOBOTO Balla U[eKOBOM 
mpoOumku CM/JI-111, a umMenuo: «J[imtTenbHaa 
OKCIIyaTauua WeKOBOH ApoOusKu CMYJI-111 B 
TeyeHHe 8 JIeT, C Harpy3KaMu, MpeBbIllarollu4Mu 
IIaCHOpTHBIe, lipuBesa K ucuepnaHuro 
pacueTHOro pecypca 9SKCITCHTPHKOBOTLO Balla)». 

CnocoOcTByrolluMu (bakTOopamMu UcyepnaHudt 
pecypca sBusmMcb [6]: 

e HeKavyecTBeHHbIi TIpeWecTB YON 
PeEMOHT 9SKCICHTPHKOBOrO Balla IyTeM HalwiaBKu 
IeHKHU 93ICEKTPOCBapKOH Cc  mMocsIeqyrollev 
MexaHHyeckKoH oOOpadoTKOH, 6e3 MpoBewzeHusA 
Hepa3pylarolero KOHTpOWA; 

e <«HeHCIIpaBHoe» TexXHWYecKoe COCTOAHHE 
CHCTeMbI lpeyqoxpaHeHuax OT eperpy3Ku U 
IIOBBIIMIeCHHOe HaTsKeHHe pemHelt 
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days the non-crushable material got into the jaw 
crusher SMD-111 that led to loads significantly 
exceeding the standard. 

2. Capital repair of the eccentric shaft was 
made by shaft journal welding by arc welding 
followed by mechanical treatment. Repairs made 
invisible the inner part of the fatigue crack in the 
body of the eccentric shaft. Shaft control was 
conducted using non-destructive methods. 

3. One roller bearing had defects in the form 
of pitting of the rolling surface of the inner race 
and rollers. The cause of the defect was the raised 
(above the design values) load on the bearing due 
to the installation of a more powerful engine than 
described in the specification and faulty slipping 
clutch. 

4. The cracking defect of the rib side surface 
of the inner bearing race is formed as a result of 
mechanical impact (impact directly on the ring). 

5. The technical condition of jaw crusher 
SMD-111 was assessed as "healthy" and "faulty" 
[7]. 

6. A motor mounted on jaw crusher SMD-111 
(capacity of 160 kW, rpm — 750), exceeded its 
passport characteristics that led to _ loads 
significantly exceeding the standard. 

Basing on the conducted technical expertise 
the conclusion was made about the fracture cause 
of eccentric shaft of jaw crusher SMD-I11, as 
follows: "Long-term operation of jaw crusher 
SMD-111 during 8 years, with loads exceeding 
the specification, led to the exhaustion of 
estimated resource of the eccentric shaft”. 

The factors which contributed the exhaustion 
of the resource were [6]: 

e poor previous repair of the eccentric shaft 
by neck welding with subsequent mechanical 
treatment, without carrying out non-destructive 
control; 

e the "faulty" technical condition of the load 


‘a eer 


a 





KJIMHOpeMeHHON Mepeayuu; 

e yCTaHOBKa 9JIEKTPOJBUTaTesA C 
MOL[HOCTbIO u 4HCJIOM OOOPOTOR, 
IIPCBBIMNAIOIMIMMU MWacilOpTHble XapakKTepHCTUKH. 


BBIBOJIbI. IIpopeqeHHaa TexHuyecKar 
9KCHepTH3a MO3BONMIAa CeaTb BbIBO, O TOM, 
4YTO Harpy3KH, 3HAYHMTeJIbHO I[peBblilarollue 
HOPMAaTHBHBIe, CIOCOOCTBOBaIH 3ap02KJCHHIO 
yCTaJIOCTHOH TPpelllMHbl, pa3BHTHIO ee 0 
KpHTM4eCKOrO 3HaAYCHHA 86C ~~ 6 MOCIIeCYIOUMM 
TIOJIHbIM pa3pylleHHem B lIpomecce 
9KCIIyaTallun. 
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safety system and the raised tension of V-belts; 
e installation of a more powerful motor with 


rotations, which exceeded specifications. 


Summary. The conducted technical expertise 
made it possible to conclude that loads that 
significantly exceed specifications contributed to 
the appearance of fatigue cracks, developing it to 
a critical state followed by the complete fraction 


in the process of operation. 
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